Abstract: The f i r s t perfluoro crown ethers,-perfluoro-18-crown-6, perfluoro 15-crown-5 and perfluoro 12-crown-4. have been prepared by carefully controlled elemental fluorination.
P e r f l u o r o crown e t h e r s have been s y n t h e t i c a l l y i n a c c e s s i b l e by c o n v e n t i o n a l r e a c t i o n s of f l u o r o c a r b o n s and o u t s i d e t h e c a p a b i l i t i e s of s y n t h e s i s by f l u o r i n a t i o n u s i n g s e l e c t i v e f l u o r i n a t i o n r e a g e n t s . Examples o f t h i s p o t e n t i a l l y u s e f u l c l a s s of macrocycles have been p r e p a r e d r e c e n t l y i n o u r l a b o r a t o r y . b r o a d l y a p p l i c a b l e t e c h n i q u e s f o r c o n t r o l l i n g r e a c t i o n s o f e l e m e n t a l f l u o r i n e (LaMar) developed i n o u r l a b o r a t o r y and t h e r e a c t i o n s were conducted i n t h e p r e v i o u s l y d e s c r i b e d c r y o g e n i c f l u o r i n a t i o n r e a c t o r .
These s y n t h e s e s have been accomplished u s i n g t h e 1 P e r f l u o r o crown e t h e r s are expected t o b e u n u s u a l l y s t a b l e . The r e a c t i o n s t o produce p e r f l u o r o 18-crown-6, p e r f l u o r o 15-crown-5 and p e r f l u o r o 12-crown-4 are i l l u s t r a t e d i n F i g u r e 1.
The s t a r t i n g hydrocarbon crown e t h e r w a s p u r i f i e d by d i s t i l l a t i o n and r e c r y s t a l l iz a t i o n . powder and mixed w e l l i n a d r y box.
i n f l u e n c e d t h e y i e l d s o b t a i n e d :
I n a t y p i c a l experiment, 0.81 g 18-crown-6 and 2.09 g NaF were ground t o a f i n e
We found f o r t h e s e experiments t h a t s e v e r a l f a c t o r s t h e s u r f a c e area exposed t o f l u o r i n e , t h e r e a c t i o n Perf1 uoro crown ethers. The f l u o r i n a t i o n r e a c t i o n was s t a r t e d and followed t h e c o n d i t i o n s shown i n T a b l e 1.
A f t e r t h e r e a c t i o n , He w a s passed t h r o u g h t h e r e a c t o r t o sweep F2 from t h e system.
The v o l a t i l e p r o d u c t s produced were t r a n s f e r r e d from t h e -7 8 O C t r a p t o a vacuum l i n e f o r f r a c t i o n a t i o n . F r a c t i o n s were o b t a i n e d t h a t stopped a t -23OC and -78OC.
The -23OC f r a c t i o n w a s f u r t h e r s e p a r a t e d i n t o t h r e e components u s i n g a g a s chromatograph w i t h a from e x t e r n a l CFC13. The I 3 C NMR (C F s o l u t i o n ) a l s o c o n t a i n e d a s i n g l e t which was observed a t 114.9 ppm from e x t e r n a l TMS.
t o ambient t e m p e r a t u r e ) gave no p a r e n t peak b u t m / e of 677 was observed which corresponded t o t h e molecular i o n minus one f l u o r i n e . The remaining two f r a c t i o n s from t h e GC s e p a r a t i o n were i d e n t i f i e d as CF30(CF CF 0) CF (22 mg) ( s e e Table 11 ). These r e a c t i o n by-products r e s u l t e d from t h e f r a g m e n t a t i o n of t h e r i n g system t o produce t h e s t r a i g h t c h a i n p e r f l u o r o p o l y e t h e r s .
The e l e m e n t a l a n a l y s e s The I 9 F NMR (C F s o l u t i o n ) c o n t a i n e d a s i n g l e t a t -91.0 ppm 6 6
The mass spectrum ( w i t h t h e s p e c t r o m e t e r cooled (40 mg) and CF3CF20(CF CF 0) CF 2 2 4 3 2 2 4 3
The p r e p a r a t i o n o f 15-crown-5 and 12-crown-4 were performed i n a similar manner.
The f l u o r i n a t i o n p a r a m e t e r s used are l i s t e d i n Table 111 .
i z a t i o n of p e r f l u o r o 15-crown-5 and p e r f l u o r o 12-crown-4 are l i s t e d i n T a b l e I V .

The P r o p e r t i e s and c h a r a c t e r -P e r f l u o r i n a t e d d e r i v a t i v e s o f hydrocarbon compounds u s u a l l y e x h i b i t d i f f e r e n t
p r o p e r t i e s t h a n t h e i r hydrocarbon a n a l o g u e s .
more v o l a t i l e t h a n t h e hydrocarbon p r o d u c t s . pocket s i z e t o change. A d e c r e a s e i n t h e b a s i c i t y of t h e crown e t h e r would a l s o b e p r e d i c t e d and a key q u e s t i o n i s whether t h e p e r f l u o r o crown e t h e r s c a n c o o r d i n a t e metals and o r g a n o m e t a l l i c s p e c i e s ? T h i s i n t e r a c t i o n , which is expected t o b e much weaker, i s under s t u d y .
The p e r f l u o r o a n a l o g h a s approximate C2 symmetry, u n l i k e 18-crown-6 which h a s C1 symmetry, as i l l u s t r a t e d w i t h a view l o a k i n g through t h e c a v i t y of t h e molecule.
The p e r f l u o r o crown e t h e r s are markedly
One would e x p e c t t h e dimensions o f t h e
Synthesis of perfluoro crown ethers 475 Table I . 
Assigned 19F R e l a t i v e Compound
Chemical S h i f t i n ppm I n t e n s i t i e s ( h i g h e s t m/e i n mass spec) ( v s Ext. CFC13) obs. theor. W-H LIN, W. I. BAILEY, JR., and R. J. LAGOW Table I ( e x t . CFC1,)
19F -s i n g l e t 13c -s i n g l e t 114.9 ppm 114.9 ppm ( e x t . TMS) ( e x t . TMS)
13c -s i n g l e t
Single crystals have been grown of 18-crown-6 and preliminary structural information indicates that the ring is puckered in a manner so that oxygen is exposed and 
